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Studies on the Protease of Fishes (2).
The Influence of Hydrogen Ion Concentration and Temperature on
the Proteolytic Enzyes of Sardine-stomach, and the pl{ of Stomach—juice

of Fishes.
Minoru FUJII, Teruo TOMIDA, Koji HIROTAKA and Shitoku ERA

We obtained results as follows.
1) The optimum pH of the proteolytic enzyme in the stomach of
sardine is about pH 7.5-8.3 and the optimum temperature is about 35 C.
2) The activity of this enzyme is completely destroyed by heating of
92 C for 6 minutes.

The pH of stomach-juice of fishes such as red—sea—bream, puffers,
wrasses, black—porgy, common—sea—bass, rock—cod and eel is neutral or
a little alkaline, (pH7-8); the intestines—juice is considerable alkaline-

(pII 7.5-8.3).
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Table 1. (Sample

28 RUOEL, 2EORFTMSTH 5o

: Powder. 0.05g. Time and Temp. of Reactn., 65hrs. 35°C)

pH

T

i

| 1.4 | 2.4 J 3.4 | 4.0 ’ 5.4 | 6.0 ‘ 6.8

8.0 j 8.3 ’ 8.8

Amino-N. (mg.)

— o

.0156/0.0550|0.0550(0. 1386|0. 2362

0.2403(0.2979|0.4895(0.3454

Non-amino-soluble-
N. (mg.) .

0.00800

0.1400/0.1601)0.1601|0.1542

Non-protein-soluble-

N. (mg.)

0.0080,0

.0080|0.0534{0.0498/0.0637|0. 1351‘

.0236|0. 1089|0. 1048/0.2023/0.37130.3803|0.4580/0.6496|0. 4996

Table 2. (Sample

: Extracted Juice from Fresh Sardine Stomach.

Time and Temp. of Reactn., 39 hrs. 35°C)

pH 4 5 ‘ 7 ( 7.5 i 8.4
Amino-N. (mg.) 0.0919 | 0.1034 | 0.2125 | 0.2215 | 0.2470
Non-amino-soluble-

N. (mg.) 0.0495 | 0.0618 | 0.1879 | 0.1971 | 0.1296
Noa-protein-soluble~
N. (mg.) 0.1414 | 0.1652 | 0.4004 | 0.4186 | 0.3766
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Fig. 1. Optimum pH of the proteolytic
enzyme in the sardine-stomach. (powder)

T: Amino-nitrogen,
o

T:Non-amino-soluble-nitrogen.
¥:Non-Protein-soluble-nitrogen.
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Fig. 2. Optimum pH of the proteolytic
enzyme in the sardine-stomach. (fresh)
I: Amino-nitrogen.
¥:Mon-amino-soluble-nitrogen.
I : Noo-pretein-soluble-nitrogen.
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Table 3. (Sample: Fresh Tissue of Mackerel-stomach 1g.Time and Temp. of Reactn.,
67 hrs., 35°C)

pH 1.4 ( 2.4 ' 3.6 { 4.5 ’ 5.8 b 6.7 | 7.6 J 8.0 ‘ 8.3 | 8.8
Amino-N. (mg.) 0.055300.0604{0.072200.. 13790 18570 . 1953(0.22020 . 24250 . 27020 2094
Non-amino-soluble-
N. (mg.) ——  0.066410.0712(0. 1421;0. 12790 1494/0. 1537[0.15020. 1226(0.0642
Non-protein-soluble- j
N. (mg.) 0.0533(0. 1268(0. 1434/0.2800|0.3136/0.3447/0.3739/0.3927/0.3928|0.2736
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Table 4. (Sample:Powder. 0.02g. Time of Reactn. 3hrs. pH. 8.3)

Temp. (°C.) 5| 35 40 155~6o

Amino-N. (cc) . 0.14 ’ 0.23 | 0.48 ‘ 0.36 { 0.25 °

Table 5. (Sample: Powder. 0.05g. Time of Reactn.
4hrs. pH. 8.3)

Time of Heating '
' (min.)

2'4[618

Amino-N. (cc) [0.11 0.10 | 0.07 | 0.07
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Vonk® FRITENEBHITERPHA S~ IOELHLEH I VESE IS L0HIE
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Table 6. The pH of Fishes-stomach-juice.

, : T pH
Name of Fishes Conditions Stomach | Tatestines
Red-sea-bream full 7.5 8.2
(7= L) empty 7.4~7.8 8.3
Puffers
(2 ) full 7.5~-8.0 8.2
Wrasses B '
)y full 7.6~8.2 | B8.3~8.4
Black-porgy
+ 3 full 7.4 3.1
Common-sea-bass
(& L o) full 7.4 B.4
Rock-cod
(% 1F 3 full 7.6 3.3
Eel full 7~7.5 8.0~8.5
(5 7p &) empty 7.5 8.3
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